
  

Spelling BIM with 5 T’s – The critical components of planning robust virtual 
construction. Target, Team, Technology, Trust and Time 
 
Daniel Doherty, Clark Builders  

Class Description 

Traditionally, construction is a reactive process, a constant juggling act of 
organizing trades, vetting information from suppliers and chasing down 
drawings while desperately trying to keep to the client’s schedule. 
Conversely, BIM is a process of proactive planning beginning with the end in 
mind. It can be used to test design assumptions, track assets, coordinate 
building systems or to facilitate operation and maintenance activities, just to 
name a few. However, in order to take full advantage of today’s advanced 
BIM technologies and processes, project teams must consider 5 critical areas 
that if overlooked, will diminish the value of the digital information. I will 
explain the components of these areas and dive into why the following are 
so critical in the BIM process. 
 

About the Speaker: 

Daniel is Manager of Virtual Construction at Clark Builders in Edmonton, AB. 
He has over 10 years experience in the AEC industry starting as a 
construction labourer. As an Architectural Technologist, he gained 
experience in the multiple facets of design and construction and played a 
lead role in the adoption of BIM technology. While at Clark Builders, Daniel 
earned his bachelor’s degree in Technology Management a Certification of 
Management in BIM (CM BIM) and continues to implement tools, develop 
processes and advocate Virtual Construction. Daniel is past Chair of the 
Alberta Center of Excellence for BIM (aceBIM), presents at various BIM 
conferences and continues to look for innovative ways to educate the AEC 
industry in the benefits of virtual construction.  
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When starting any project, beginning with the end in 
mind is a proactive way to assure the goals are met 
and the team ultimately delivers what is expected.  
When utilizing BIM, this is even more crucial. At project 
onset, “BIM” is often thrown out as a means to a 
deliver a project without actually understanding what 
“BIM” will be. BIM can mean many, many things to 
different stakeholders and are dependant on the 

variables of the project.  
 
The first question to be answered is why you want to use BIM. Depending on 
that answer, the process may change drastically from what is familiar. 
Referring to the Penn State guide show in figure 1 as an example of BIM 
planning, you can see that BIM uses range greatly depending on the phase 
and project stakeholders. For example, if the answer to why simply “design 
authoring” is then BIM will be a relatively non-disruptive process involving 
typical design consultants and can use traditional contracts and delivery 
methods. In this case the consultants are only using BIM as a different 
medium to generate drawings. In this case, there probably is no influence 
from the client and therefore little downstream use of the models outside 

contract documentation. However, if the  

OwnerOwnerTARGET
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answer to why, is creation of a record model to be used for asset tracking 
and facilities management, then not only are more stakeholders introduced, 
the process will change from design through handover. Additional contracts 
will be established and extra time will be needed to complete the 
deliverable. 
 
Necessary information on completed projects will come from many different 
stages in many different formats from various designers, suppliers, constructors 
and manufacturers. Depending on the BIM use, a vast amount of time can 
be saved if the information can be collected and organized during 
construction rather than after. Therefore, the process of project construction 
can change depending on the final BIM target. 
 
Information or Geometry  

 
BIM deliverables will fall into 
one or both of two 

categories: information and geometry. The BIM deliverables are either 
needed to communicate a quality of model elements (material, flow rate, 
strength, warranty etc.) or, communicate the geometry (elevation, size, 
angle, quantity etc.). For this reason it is important that the client become 
educated in the potential benefits to the project and consider what 
downstream utility the BIM needs to provide.  
 

Target Drivers 
Client Requirements 

 
Ultimately it will be the client that will determine how to exploit BIM outside 
construction design documents. Educated clients will know what kind of 
information they require out of the model and be able to put their needs in 
an RFP. At the very least clients should appreciate that a change in process is 
necessary and additional team members are needed. That being said, we 
often get clients who want to “do BIM” but don’t understand why the 
contracts may need to be adjusted. There are ways a general contractor 
may drive BIM outside client influence (i.e. trade coordination); however, 
when things cost money and takes time (as BIM does) the client needs to 
understand why. 

Figure 1- Typical BIM uses 

http://bim.psu.edu/  
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Delivery Methods 

 
The delivery method itself will influence how much the project can utilize BIM. 
For instance, a typical design-bid-build (DBB) follows a very linear process 
where information is created in silos and only shared at infrequent intervals. 
Because the general contractors receive only paper based drawings to 
distribute to trades bidding on the project, opportunity to use existing 
information for model based quantity take-offs (QTO), asset management, 
design assist… etc. has already passed. What’s more, since the full design 
happens prior to be being bid, the contractors have no input on budget or 
estimates during project planning which can lead to hasty value engineering 
decisions during construction. Although using BIM technology to generate 
working drawing has benefits, they are limited. If design models are available 
after project award, the contractor may choose to mine available data or 
conduct constructability studies at their own risk; regardless, for the purpose 
of this lesson we have to assume a more collaborative delivery. 
 
Design Build / CM / IPD 
 
When the general and trade contractors are brought in during the schematic 
design phase, the potential for BIM use is greatly enhanced. General 
contractors and trades can have insight on key cost drivers on designs that 
will highly influence budget. They can help prioritise design studies so major 
design decisions can be made before significant manpower has been spent 
and without impacting the construction schedule. Moreover, when early 
collaboration happens there is no ambiguity in what is or what is not included 
in the estimate. With proper collaboration and planning, the design models 
can be used for many additional BIM applications; HOWEVER, different uses 
will require different information from different stakeholders and different 
times. This is why the client must buy in. If you are dealing with an informed 
client, they will make sure the delivery is complementary to the BIM target.  
 
Building Complexity 
 
There are many cases when the building design is incredibly complex or 
systems become so spatially constrained (hospital, data centre etc.) that BIM 
becomes a tool of necessity.  Commonly contractors will author their own 
models internally as a risk mitigation tool in these cases. Ideally though, this 
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would be targeted early by the Architect and GC in conjunction with the 
client, then the required team would be brought together and the proper 
preparations taken.      
 
Discipline specific needs 
 
Many of the BIM uses can be completed internally to companies without 
models from a previous phase or discipline. Often stakeholders choose to use 
BIM for their own solitary needs but, in doing so, risk much including the 
possibility of analysing outdated design.  For example, a contractor will use 
3D scanning to evaluate existing conditions of a building renovation without 
sharing the developed information with other stakeholders or, an Architect 
will complete conceptual energy analysis to test building performance 
assumptions without consulting the system manufacturer. Sometimes 
valuable but, robust BIM usage requires dynamic collaboration and free 
information flow between all participants. Moreover, despite popular belief, a 
BIM cannot be seamlessly used from one application (energy modelling) to 
another (quantity surveying) without an incredible amount of set up. Not only 
do specific parameters need to be added, but the geometry itself may 
change.  
 
Understanding the value chain is important when deciding on a target, and if 
we are to remember another two critical T’s, they would be The bottom line 
and Track. Whatever the target, it doesn’t make sense to complete the task if 
it won’t contribute to the bottom line, not only for the client, but the team as 
well. Also, how are you going to measure success or know the process is 
working? BIM can be a huge resource commitment; the current client will 
want to know that the investment is justified. 
 

 
If the project warrants BIM for more than generating a set of 
documents, it is crucial that the project team have the 
tools, skills and abilities to deliver what is essential to 
reaching the target. Key players will need to be pulled into 
a project, sometimes far earlier than usual, each with a 
specific role to play. Depending on the BIM deliverable, 

more or less stakeholders may be involved, but even the most conservative 
application will require information from multiple parties. This can be a 
complex balance when it comes to model contributions and maintaining an 
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Figure 2 – Macleamy Curve 

 

efficient workflow. Contributors must be able to work intimately with multiple 
team members outside their usual silo so common with traditional delivery 
methods.  
 
Understanding who needs to be involved for the BIM use is vital for vetting 
reliable information. Also, the team may grow substantially depending on 
what needs to be done. Roles may need to be adjusted or added and 
familiar scopes of work may have to be modified. For example, if 
comprehensive spatial coordination is required, there could be over 6, 10 or 
even more subcontractor models, plus an architectural model and structural 
concrete model. Further to that, each of them need representation in the 
BIM coordination meetings and an information manager (IM) or similar, will 
need to be appointed to federate the models and run the meetings.  The 
team should be selected on their ability to provide the various model 
deliverables; however, there are times when internal capabilities will not 
suffice and third parties become part of the team as well. Because the 
number of stakeholders can increase early in the project, there can be 
substantial cost implications. Not what the total project will cost in the end, 
but when that money is spent during the process.  Patrick MacLeamy 
illustrates this perfectly with his almost ubiquitous 2004 graphic shown in figure 
2 below, commonly referred to as the MacLeamy curve (Although it was 
based on earlier work by Boyd Paulson). He simply illustrated that the further 
into a project timeline, the more costly in terms of time and money changes 
became. As evident as this seems, the building industry has been following 
this inefficient process for…ever. 
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To realize the full benefit of an integrated approach, which brings final design 
and product decisions to the planning phase, additional content experts in 
specific disciplines must be brought on board early; though, content experts 
may not necessarily be part of the design or construction side. Depending on 
what to goal is, representation from the occupants may need to advise on 
usability, or a facilities manager (FM) may be involved to make sure 
information is vetted correctly. 
 
Bringing so much of the team so early into the design process has two major 
effects. First, it can facilitate better decision making about systems, materials 
and future operations far earlier in the project. Second, it can burn through a 
project budget if said decisions aren’t arrived at in a timely manner. Front 
loading the planning process with additional stakeholders can lead to 
significant cost savings later on in the project, but the process must be 

managed carefully. 
 

Figure 3 – Budget expenditure comparison  
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Figure 3 excessively illustrates the difference in budget expenditure between 
traditional processes such as DBB, with a more cohesive delivery like IPD. 
When clients look at the graph they get nervous. The space between the two 
graph lines is perceived as risk (figure 4). Bringing all those participants into a 
room when the project is conceptual increases the design cost substantially 
when it’s typical to have only minimal manpower at this time. In today’s 
volatile economy, projects get shelved, cancelled or changed regularly and 

early costs may not be 
recouped. This is an 
undeniable risk; however, 
considering design costs on 
a project are only about 
2% of total, it’s really a 
case of give a little now for 
a whole lot later. 
Experience has taught us 
that once construction has 
started then costs are likely 
to increase because of 
uncertain situations. 
Without question, 
unknowns and assumptions 
made on                             
projects are the real risk to 
the bottom line. Often, 
huge portions of the 
project contingency can 
get consumed with only a 
few major change orders. 
Nothing is less efficient and 
more wasteful than rework. 

It is for this reason I like to consider the space between the two lines as the 
errors and omissions that result from lack of collaboration and will lead to 
cost overruns.  Soliciting advice and content early from the contractors, 
manufacturers and suppliers may cost more in time and manpower initially, 
but almost always makes up for it in productivity or downstream utility.   
 

Figure 4 – Early project risk 

Figure 4a – Errors and Omissions 
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Remember, the target of the project is fundamental here. There is something 
called too much of a good thing and a balance must be struck so 
participants provide valuable input and not quietly observe. 
 
From all the stakeholders of the project, who needs to make decisions or 
provide the content needed for the BIM target (Figure 5)? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Technology is the backbone of BIM methodology. 
The tools and processes will vary between BIM uses, 
disciplines and throughout the project phases and 
there are seemingly endless software choices, each 
with different functionality and potentially proprietary 
formats. Every discipline could be using one specific 
to their internal business needs. Moreover, there is a 

constant stream of emerging collaboration technologies, hardware 
applications and data management tools that integrate with the software. 
Software is now provided in the cloud, supporting easier ways to collaborate 
by enabling live models. Mobile technology, which is really just starting to 
take off, is allowing a greater amount of information to be distributed faster 
and more conveniently. Although the BIM target(s) of the project will 
somewhat direct the path of software choices, technology considerations 
should be paramount in BIM planning to ensure success.  
 

Figure 5 – Project Stakeholders 
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Software 
 
For the purpose of this paper, I’ll break BIM software tools into the four 
categories shown in figure 6: Author, Analyze, Fabricate and Manage.  

 
 
NOTE: While I’m dividing BIM software into categories, many of them have 
overlapping functionality which will be used right through the project 
lifecycle, shown in figure 7, or at least it could, if the BIM target required it to 
be.   
 

 
Authoring Software is used to create 3D models, in all fields and 
phases, but will vary in utility or type of information generated 
depending on the designer’s workflow, discipline, or level of team 
integration. Authoring software can be discipline specific, but 

multi discipline software such as Revit are becoming the status quo for 

PREDESIGN SCHEMATIC DESIGN 
DEVELOPMENT

CONSTRUCTION
DOCUMENTS

BID AND
PROCURMENT CONSTRUCTION OPERATE

Figure 7 – Typical project phases) 

 

Figure 6 - Software categories 
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obvious efficiency reasons. Yet, if we consider that authoring software 
includes sub contractor design models (fire protection), even multi discipline 
design software is not full integrational for all stakeholders and certain BIM 
uses. Normally, this is of no concern because during the typical phases of a 
project, design authoring software has been thought of as schematic and 
temporary, used to create 2D documents. Peripherals like sprinkler design, 
which would fall under Fabrication software, comes much later in the process 
and is generated separately as shown in figure 8. 
 
 
 
 

 
Moreover under traditional delivery, it is rare that a specific discipline would 
integrate with stakeholders outside their own internal workflows or normal 
scope of work so interoperability considerations are missed. One of the major 
problems we currently face in the industry is the models are seldom part of 
the contract documents because they themselves are not a deliverable but 
used as means to generate 2D drawings. Even if they do contain usable 
information, it will almost certainly be inconsistent because it was not 
deliberately generated for any explicit purpose. For example, a typical Rhino 
or Sketchup model would not normally include cost driving materials or 
systems. Conversely, a D-Profiler model or Revit model, in the hands of the 
proper team, can easily contain embedded information about important 
cost drivers of the project. An example would be a weight parameter 
allowing steel tonnage to be calculated and therefore estimated during DD.  
 

Analysis software is used to validate the building design in many 
different areas potentially throughout all phases. They may be 
used to test the energy efficiency of the building envelope, 
confirm the effectiveness of the MEP systems or predict the 

performance of structural design in seismically active areas. Analysis software 
can be used during any phase of the project but is typically used early during 

PREDESIGN SCHEMATIC DESIGN 
DEVELOPMENT

CONSTRUCTION
DOCUMENTS

BID AND
PROCURMENT CONSTRUCTION OPERATE

Figure 8 – Typical software workflow 
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SD and DD, shown in figure 9, to drive major design decisions such as 
choosing energy efficient HVAC systems or orienting the building on the site.  
 

 
Often analysis software will utilize exported models of a different file type from 
authoring programs that have had specific information entered (room 
volumes, material heat transfer co-efficient'); although, some authoring 
programs like Revit have built in analysis functionality. Though, problems arise 
when the models become to geometrically complex for the internal analysis 
tools to work effectively then the model must be exported to specialized 
software. For example, a highly accurate photometric analysis, or 
computational fluid dynamics (CFD) study. This is the reason parallel models 
are usually needed in order to iteratively validate the building design. In my 
experience the cross flow functionality between authoring and analysis 
programs can be delicate and often the models break and simulations fail. 
Further, in typical workflows, this validation can happen apart from certain 
content experts that may be able to provide insight on cost implications to 
the ones doing the analysis.  

 
Fabrication software or shop drawing tools are used by 
subcontractors and suppliers to create dimensionally accurate 
models used to coordinate, schedule work and generate the bill of 

materials that are eventually installed in the field. The models created by 
fabrication software must have highly detailed geometry and information 
that properly represents actual construction.  Some more advanced 
fabrication software can be directly linked to machinery or into supply chain 
management systems. In a normal construction process though, shop 
drawings are generated from the 2D construction documents as previously 
illustrated in figure 8. What this essentially means under a DBB delivery, for 

PREDESIGN SCHEMATIC DESIGN 
DEVELOPMENT

CONSTRUCTION
DOCUMENTS

BID AND
PROCURMENT CONSTRUCTION OPERATE

Figure 9 – Typical BIM analysis 
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example, the MEP or structural models developed by the design consultants 
get tossed at the contract document stage, along with it all the usable 
information, and is redeveloped by the contractors during construction. 
Obviously this is an inefficient workflow that is begging for reconsideration.    
           
 

Management software is used to analyse the collective BIM 
geometry and it associated data. Two main functions of 
management software are quantity take offs (QTO) used to 
estimate project costs, and construction simulation, used to test 

field conditions. When GC’s track quantities from models they usually export 
that information from an authoring tool to a dedicated estimating program 
that has the additional functionality to input the supplemental information 
required (labour hours, project consumables etc.). Again, we run into issues 
when the quantities are inconsistent in terms of minable data (material 
names and types) or the geometry itself is different than what’s shown on the 
2D documents.  Construction Simulation is done in many ways ranging from 
simple site logistics, to detailed spatial coordination to full 4D sequencing 
used to validate the project schedule. However, in order to coordinate 
between subcontractors in a meaningful, proactive way, a greater amount 
of detail is required then what in typically offered from design models. 
Moreover, it is of little use to simply have access to the design models after 
construction documentation handoff, shown in figure 10, if any value 
engineering at this point will be highly disruptive and require major document 
rework.  
 

Figure 10 – BIM Managing process  
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Even with all these tools available project teams still manage to work in silos. 
Designers use BIM to generate documents in order to give to contractors and 
subcontractors, who generate models (sometimes) from them to build from. 
In order to reap the benefit from BIM technology on a wider scale, teams 
need to integrate it. As figure 11 illustrates, bringing all the tools together 
during SD and DD, before CD, allows the technology to complement each 
other and thus brings enormous value to the project. Not only will a more 
collaborative design process increase productivity, provide assurance and 
decrease risk, it can enable a paperless contract document exchange.  
 

 
There is always debate whether or not paper contract documents are 
needed. I don’t think there needs to be, but I think they will be preferred for 
the foreseeable future as specifications get integrated and interoperable 
content from manufacturers gets created. In the mean time they will evolve 
to include the models as contract documents.  
 
Hardware 
 
Aside from the actual computers needed to run the software, there is 
specialized hardware available that integrates with BIM tools. Two common 
examples are the 3D laser scanner and robotic total station. Both can be 
used in conjunction with BIM for greater QA/QC and analytical capabilities. 
Note both of those hardware examples require additional software specific 
to them to completely integrate with authoring or managing software.  
 
Mobile technology 
 

Figure 11 – Integrated software process 
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Mobile technology is currently being utilized, but the capabilities are 
increasing exponentially. The ability to access, not only the most current 
document set, but a live fabrication model on a mobile device in the field is 
now reality with applications like Autodesk BIM360 GlueTM. Furthermore, it is 
possible link model data to supply management systems integrated with QR 
coding. Site personnel are now able to scan work packages arriving and 
track them in the model for asset management and just in time delivery. 
Facilities managers can now walk through buildings with tablet computers, 
and with augmented reality technology can be immersed in a dimensionally 
accurate virtual as built model of the space, or receive real time analytics of 
system performance. Right now industry is really just scratching the surface of 
what is possible and I believe any robust BIM plan should include mobile 
technology. 
 
Collaboration 
 
So, how do we get all the different combinations of tools possible to work 
nicely together and accelerate information exchange toward model utility? 
The problem is twofold: interoperability and data management. 
 
First, we may have a considerable number of different software used 
between stakeholders that all speak unique languages. Granted, it is less of a 
problem when the process is segregated by the typical phases previously 
shown, but when the models are developed individually for a collective BIM 
use, focus becomes information exchange. If you remember from earlier, the 
two parts to model data can be classified as geometry and information. 
Geometry can be used easy enough to use for coordination as programs like 
Navisworks will read almost any file type. An example is illustrated in figure12.  
Let’s say a Revit model needs to integrate with Trimble Duct Designer and 
Tekla Structures during design development, a Navisworks model for 
construction simulation and also the energy analysis program Energy Plus. The 
native format of Duct Designer can be imported directly into Navisworks, but 
not Revit or Energy Plus, nor can the Tekla Model be imported directly to 
Revit. A possible solution would be to export a DWG. file which maintains 
model geometry for Revit coordination and also an Industry Foundation 
Classes (IFC). file for IES, as the embedded data is needed as well. Sounds 
easy, but it is critically important to understand the capabilities and potential 
content of the exported file formats. An IFC file should work for both situations 
but data mapping is required. 
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Facilitating information exchange through IFC files is the long awaited and 
ever changing answer to interoperability problems. IFC is an open, 
internationally recognized data modelling standard that is designed to 
exchange BIM data from different software. However, IFC files do not just 
automatically contain the attributes from the original authoring program. I will 
cover more on IFC information exchange under the Truce section.  
 
Secondly, we have an enormous amount of information generated from 
multiple new team members that needs to flow seamlessly and 
unambiguously.  Email is no match for the data volume generated today but, 
for better or worse, there are endless options available that will facilitate 
information exchange. Cloud services make it easier than ever to access 
information. Even services like Dropbox, MS OneDrive or Google Drive can 
work.  The BIM target and subsequent workflows will obviously be paramount, 
but things like connectivity on site will be crucial if there is site BIM 
coordination or mobile devices used. Any IT department will have to consider 
how to facilitate the efficient exchange of all this data. 
 
Technology is advancing faster every day, and with it, workflows change, IT 
infrastructure expands, scopes of work adjust and construction processes 
evolve. I’ll end with two more important T’s (yeah, I know), Train and Teach. 
Technology, although user friendly, can incredibly complex and multi-
functional so it is fundamental to train your people on appropriate tools and 
continually teach them how to integrate and innovate. 
  
 

Figure 12 – Possible software interoperability 
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With an integrated workflow and increased number of 
team members, the key to BIM efficiency is reducing 
redundancy and creating smooth workflows. An 
example of redundancy is plumbing contractors having 
to redevelop MEP models to generate spool drawings. 

Increasing the scope of work of the plumbing contractor to include DD 
modelling in a design assist role while reducing the MEP engineers scope to 
providing a performance specification only would be one way to save time 
and increase down stream utility of the plumbing model. If we are going to 
introduce new roles and workflows, we need a road map and an agreement 
to play nice. All stakeholders must trust the other team members and the 
information they share.  This is where we all agree who has to do what, when. 
This is comprehensive BIM execution planning around binding agreements to 
hold others and ourselves accountable. This is about risk allocation and data 
management. All the building information that is purposely generated must 
be collected by somebody and somehow input into the systems it was built 
for. There are a lot of moving parts when the BIM target is multi faceted. 
 
BIM Execution Plan 
 
A comprehensive BIM execution plan (BEP) is of paramount importance. So, 
who is responsible, where do they start and where does your company fit in? 
Thankfully all the hard work is done for you. Although you’ll want to customize 
whatever template to your company and the content to the specific project 
it’s meant for, there are many templates available online (again for better or 
worse). The most commonly mentioned one is the Penn State BIM PxP 
available here: http://bim.psu.edu/ . It does a great job of explaining the 
planning process, gives examples of different workflows specific to BIM uses 
and comes with a 127 page guide on how to use it. The US department of 
Veteran Affairs has another good example of a BIM execution strategy at: 
http://www.cfm.va.gov/til/bim/BIMguide/downloads/VA-BIM-Guide.pdf . All 
are great examples of the amount of the specificity needed in order to 
correctly outline deliverables for each discipline. Although the PxP will vary in 
content depending on the target of the project, it is important that all team 
members contribute in the creation because this becomes part of the overall 
contract they will be involved in. All vary somewhat but keep the core 
requirements of BIM execution planning consistent. 
 
Level of Development 
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The typical methodology uses a matrix called a model element table (MET), 
shown in figure 13, to delegate to Model element authors (MEA) the phase in 
which they are responsible for model elements (separated by Uniformat), 
and to what level of development (LOD) they are to be modelled (You’re 
going to have to get used to acronyms). The plan should spell out what it is 
exactly meant by LOD and what utility it is meant to provide. 
 

 
 
 
 
A general LOD specification classifies model elements on a 5 digit scale, 100 
(concept) to 500 (as built), based on the completeness of information; 
example shown in figure 14. Although, the most recent version of the LOD 
specification available from BIMForum (https://bimforum.org/lod/ ) has a 6 
digit scale with the inclusion of an LOD 350, which adds a level of graphical 
accuracy that is less than fabrication but suitable for spatial coordination. 
Not to be confused with level of detail, this is shown for comparison in 
figure15. It grades the amount of information content, but not the usability of 
it (confused yet?). Though the terminology is still floating around in industry, 
the concept of level of detail has  
 
 
 
 
 

Figure 13 – Model Element Table 
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Figure 13 – Level of Development 
Dedededjdhjdhdv4wwlp[Develolpmen

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(A better explanation can be found at the graphics source: 
http://practicalbim.blogspot.ca/2013/03/what-is-this-thing-called-lod.html )  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14 – Level of Detail  
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been mostly replaced with the level of development. The LOD specification 
attempts to give stakeholders a standard in which to define expectations of 
model content in order to provide clarity to project teams exchanging BIM 
information. The idea is that every level of development will facilitate certain 
BIM uses. However, there is debate over the effectiveness, and the LOD can 
be confusing to participants because of the ambiguity between the 
graphical representation of the object and the content of embedded 
information.  
 
Here is LOD 350 explained directly from BIM Forums specification.  
 
”LOD 350 - The Model Element is graphically represented within the Model as 
a specific system, object, or assembly in terms of quantity, size, shape, 
orientation, and interfaces with other building systems. Non-graphic 
information may also be attached to the Model Element” (BIM Forum, 2015). 
 
In my opinion, the levels are explained in general terms that are not clear 
enough to ensure tangible deliverables. The specificity is lost in the “non-
graphical information”. If you are going to use the BIM for anything other 
than spatial coordination, the non-graphical information is critical for utility. I 
would argue that in order for it to work properly, every element needs to 
have parameter specifications.  Moreover, in my experience LOD is 
somewhat disconnected from actual design workflows. In any case, it is a 
tool the industry currently has available to facilitate model information 
exchange in a BEP. 
 
COBie 
 
Let us assume that we are going to use data from the model to import into a 
Computerized Maintenance Management System (CMMS) for Facilities 
Management (FM). Using the Construction-Operations Building Information 
Exchange (COBie) as an example (because it freely available here: 
http://www.wbdg.org/resources/cobie.php ), very specific information needs 
to entered into each relevant Revit (or whatever program) model element. 
COBie offers free templates to use for collecting information from different 
designers, contractors and suppliers; however; who’s going to enter it when it 
becomes available in the construction process?  In all likelihood the 
contractors responsible won’t have the ability to access the Revit model. The 
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information will have to be input by somebody other than the creator, 
converted to an IFC and properly mapped, or brought together by the 
facility manager…or something.  
 
 
 
 
 
 
 
 
 
 
 
 
 
COBie offers a responsibility matrix template, shown if figures 16 a and b to 
help delegate deliverables and includes IFC. support prerequisites used to 
map information .   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 16 – COBie responsibility matrix (a) 
 

Figure 15 – Revit Schedule from COBie template 
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This is one example of many different data management strategies. Revit, for 
example, has ability to customize any numbers of parameters that can be 
used to track information. There are also numerous add on programs that 
can be used to collected this data and format into a spreadsheet. The point 
is that all involved parties are going to have to come to an agreement of 
who does what, when.  BIM methodology is based on a foundation of 
dynamic information freely exchanged between stakeholders. It is essential 
that everybody understand their own responsibilities as well as have aligned 
expectations with the other team members. More than that, they have to be 
able to Trust what their receiving from others.  
 
http://www.bimtaskgroup.org/wp-content/uploads/2012/03/COBie-data-
drops-29.03.12.pdf  
 
Contract planning 

Execution planning is critical in BIM but, how do you structure the modified 
workflows into the contracts of the project? How do you actually hold the 

Figure 16 – COBie responsibility matrix (b) 
etc.) 
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team accountable? There are a few BIM specific contracts available from 
both US and Canadian organizations; both are available for purchase only. 
The Consensus docs BIM addendum 301 
(https://consensusdocs.org/Catalog/collaborative) out of the US probably 
has the most utilized and comprehensive BIM contract addendum. In 
addition to an outline for BEP built in, it covers items like model insurance, risk 
allocation, information management and intellectual property (IP). It is 
completely BIM centric and meant to facilitate BIM in conjunction with any 
delivery method,  Same with the AIA E203 
(http://www.aia.org/contractdocs/AIAB099319) The Institute of BIM in 
Canada (IBC - https://www.ibc-bim.ca/documents/ ) has recently come out 
with their own BIM contract Appendix IBC 100-2014 which has similar features 
and is specific to Canada.  Neither is required to contractually bind project 
stakeholders to use BIM, but something has to be drafted to ensure full 
cooperation. 
 
 

This is a pretty simple one, once the target of the project is 
set, it will take varying degrees of additional time to plan 
the tangible use into the models. Yet more than that, it will 
take more time to assemble the team of stakeholders that 
meet the qualifications to contribute. It will also take time 
to map the data exchange between multiple software 

platforms in order to meet the end BIM deliverables and draft an all-inclusive 
execution plan. Moreover, it will take more man hours to model the building 
to an increased LOD and, it will take more time to manage all the data that is 
generated by the additional digital authoring content. Lastly, it will take more 
time to get the contract agreed upon and teams to come to a truce about 
modelling liabilities. Of course all this orchestrating takes time. There are a lot 
of moving parts in a project already; adding BIM deliverables only intensifies 
to that load. However, considering that 80% of building lifecycle costs can be 
attributed to post construction activities, taking extra time to 
comprehensively plan the utility on the building model can payback greatly.  
 
BIM meetings 
 
One major time expenditure is BIM coordination meetings. There are a lot of 
people involved and the meeting have a tendency to extend long hours as 
well as be painfully boring, and your contributions can be rare. BUT, from a 

TIME
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general contractor perspective, 16 people in a room debating about how a 
duct will be routed, is cheaper than 16 contractors removing installed 
material and waiting on site for solutions. There is huge value in the assurance 
of installation, but that only happens when the team takes the time to 
virtually construct the entirety of the building first. 
 

 
Conclusion 

 
This handout is far from an exhaustive list of BIM uses, tools and contracts. 
There are numerous online resources available from educational institutes, 
government agencies, private business and user forums that I didn’t touch on 
here. All will provide, at the very least, guidance on how to move forward 
once the decision has been made to use BIM, but the process will be unique 
for every project. In my experience, nothing will derail a project trying to 
utilize BIM faster than an unclear target and expectations that are out of 
alignment between stakeholders. BIM is about process change and team 
commitment. The technology enables the workflows but it is the collaboration 
between contributors that the real value comes from. Keep in mind, the 
process can be discouraging to those unfamiliar with the benefits to be had 
and there are always participants who will try to shortcut. At any rate, 
planning BIM on a project requires carful consideration of the 5 areas I 
explained in this handout. And remember, it’s not easy, its takes time and 
every stakeholder must be tenacious.  
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